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5 © Insoluble dietary fibers, method of producing the dietary fiber and foods containing the dietary 
fiber. 

O 
CO 

^ © Insoluble dietary fibers of grain or pulse hull origin which has both the properties of insoluble dietary fibers 

^ as the fibers of grain hull origin and those of soluble fibers together and hence has the effects of insoluble fibers 

I s * of activating bowel movement and preventing large intestine cancers and that of soluble fibers of towering blood 

* cholesterol level. The insoluble dietary fibers has 30 wt% or greater hemicellulase-solubilization. The method 

O partially hydroxy zing a raw fibrous substance of grain or pulse hull origin so that the recovery rate after the 

n hydrolyzing treatment is 40 wt% to 80 wt%. 
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BACKGROUND OF THE INVENTION 

The present invention relates to water-insoluble dietary fibers which have both trophic effects of water- 
soluble dietary fibers and those of insoluble dietary fibers together, foods containing the insoluble dietary 

5 fibers and a method of producing the insoluble dietary fibers which have both trophic effects of water- 
soluble dietary fibers and those of insoluble dietary fibers together. 

Today, dietary fibers are attracting interest as a hearth food, which are contained in rich amount in the 
hull of the seed of various kinds of grain, cereal and pulse (hereafter referred to as grain hull). The dietary 
fibers contained in grain hull, being insoluble by nature, have the effects of activating bowel movement and 

/o preventing large intestine cancers. On the other hand, water-soluble dietary fibers extracted from grain hull 
are known to have the effects of lowering serum cholesterol and prompting the proliferation of beneficial 
intestinal bacteria. 

Since hemicellulose contained in grain hull is only slightly soluble, its physiological activity does not 
readily produce effect if unprocessed grain hull is ingested. The rate of hemicellulose which dissolves out 
75 from unprocessed grain hull in the alimentary canal being thus little, a large Quantity of grain hull must be 
eaten to obtain the intended effect of the physiological activity of dietary fiber. The foods contained a large 
quantity of unprocessed grain hull have not good texture. 

There is known as a insoluble fibers stuff made of grain hull, a fibrous foodstuff is disclosed by 
Japanese Patent Provisional Publication No. 17674/1988, which is crushed grain with reduced fibers lengths 
20 improving the eating texture and the increased surface area exposing more fibers. 

A water-soluble fibers stuff (hemicellulose) extracted from grain hull is disclosed by Japanese Patent 
Provisional Publication No. 62303/1989. 

The fibrous foodstuff disclosed by Japanese Patent Provisional Publication No. 17674/1988 has the 
effect of insoluble fibers alone because grain hull is just broken to reduce the length of fibers and increase 
25 the surface area with the nature of water-insoluble fibers unchanged. 

The fibers stuff disclosed by Japanese Patent Provisional Publication No. 62303/1989 is prepared by 
extracting water-soluble fibers only and therefore cannot be expected to have the effect of activating bowel 
movement. 

30 SUMMARY OF THE INVENTION 

The first object of the present invention is to provide insoluble dietary fibers which have the properties 
of insoluble dietary fibers and those of water-soluble dietary fibers together, and thereby produce the 
effects of activating bowel rnovemerrt of insoluble dietary fibers and the effects of the lowering the blood 
35 cholesterol level of soluble fibers. 

The second object of the present invention is to provide the method of preparing the above insoluble 
dietary fiber. 

The third object of the present invention is to provide foods which contain the above insoluble dietary 
fiber. 

40 The first object of the present invention is attained by the insoluble dietary fibers which are derived 
from grain hull and have the solubilization rate by hemiceHulase of equal to or greater than 30 wt% of the 
insoluble dietary fibers. 

The second object of the present invention is attained by the method of preparing the insoluble dietary 
fibers have a partial hydrolyzing treatment for a raw material of dietary fibers, the treatment is carried out so 
45 that the recovery rate after a hydrolyzing treatment is 40 wt% to 80 wt%. 

The third object of the present invention is attained by foods which contain the insoluble dietary fibers 
of the present invention as one ingredient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

Figure 1 shows the blood cholesterol levels of rats fed with the formula food containing the insoluble 
fibers of the present invention and those fed with comparative food. 

Figure 2 shows the quantities of feces of rats fed with the formula food containing the insoluble fibers of 
the present invention and those fed with comparative food. 
55 Figure 3 shows the relationship between the recovery rate after a partial hydrolyzing treatment of the 
insoluble dietary fibers as an embodiment of the present invention and that of a comparative example and 
the solubilization rate by hemiceHulase. 
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DETAILED DESCRIPTION 

The insoluble dietary fibers of the present invention are described below- 

The fibers of the present invention are dietary fibers derived from grain hull, whose soIub.lizat.on rate 
bv hemicellulase is greater than 30% by weight. 

" m me present invention "grain hull" means the parts so called bran, that ,s, the outer covering ofthe 
seed of cereaTand putees such as com, wheat, rice and soybean, including other plants of Gramineae. 
Legume and Porygonaceae. The grain hull is mainly made of insoluble fibers and includes, jn a large 
proton, celMoiwhich is insoluble and hard-to-sokibilize fibers content and hernice..u.ose which has 
comparatively good affinity for water and can be solubilized comparatively easily. 

^TWZ present invention "insolubte fibers" means the fibres substance «nhnd« . •» 
insoluble residue fraction when suspending fibrous foodstuffs in water and centnfug.no. them l* 1 
to min). The weight of the fibers in the insoluble fraction can o^ermir^ by the eruryme v^M rr^thod 
(N G. Asp et al.: J. Food Chem. 31 (1983), 476). 

Hemicellulase is a hydrolaze which acts upon the substrate hemicellulose content m grain hull. For 
rneasurernent of the solubilization rate by hemtee.lu.ase, HEMICELLULASE M from Tanabe^ku Co^ 
Ltd. is avartabte for example. Attnough there is no dietary ^^^Z^^^Zl^ to 
human digestive fluid, some intestinal bacteria have the action of celMase or hem.cellulaseJ4owever the 
i^bte^ry fibers in the fibrous stuff prepared by just crushing grain hull reman completely ."soluble 
as they are and their solubilization rate by hemicellulase is very low. 

T» chemical reason why the dietary fibrous stuff of the present invent™ has a rateby 
hemicellulase greater than 30 wt% of the insoluble dietary fibers despite its insolubility has not yet been 
Sd comply, but is supposed as follows. While hemtee.lu.ose is enclosed or st, ongfy ^bound by 
^so^cellu^in the fibrous stuff prepared by just breaking grain hull. In the insolubte fibers inthe 
fibrous stuff of the present invention, hemicellulose partly exposes on the surface of the ^sotubte fibers 
The dietary fibers of the present invention thereby thus nave a solubilization rate by hemicellulase of equal 
to or greater than 30 wt% of the stuff , notwithstanding it is insolubte fibers derived form the grain hulLBeing 
thus susceptive to the action of hemicellulase. a dietary fibers decomposition enzyme^ the fif»°^£<* 
*e pSTnvention is easily so.ubi.ized by bemteeHutese secreted by ^^f™ 
can* and produces the same effect of lowering the Wood cholesterol level as ^ » 

solubilization rate by hemicellulase is below 30 wt%, the effect of lowering the blood cholesterol level is not 
sufficient in the present invention, the solubilization rate by hemicellulase is determined by '"cubabng the 
fibers Jong with the enzyme (pH 4.5, 40 'c and the enzyme to substrate ratio 1:10). centnfugir* 

mT^arKftrTr^ 
bythe^wMuffurteacidr^ 

The^nsoluble dietary fibers of the present invention have the solubilization rate by nem^ulase^ 
equal to or greater than 30 wt% of the insolubte dietary fibers, preferably from 30 wt% to 55 wt% erf the 
SsturfandoritheotherharKlhave completely insoluble content (cellulose) of equal to "J™*™*™ 
60 wt%, preferably from 30 wt% to 60 wt%. The dietary fibers of the present invention therefore produce 

the same effect of activating bowel movement as that of insoluble fibers. ^ 

Further the insoluble dietary fibers of the present invention are much more susceptible to the enzyme 
action of hemicellulase than simply broken grain hull and thereby have the properties and effects similar to 
those of soluble fibers, notwithstanding hemicellulose is bound to insoluble partJctes :m thisfiber 

Further, the insolubte dietary fibrous stuff of the present invention is preferably m the form of smaM 
particles easy to add to various foodstuffs. The size of particles is preferably equal to or smaller than 350 
STS 3 preferably up to 100 urn. Furthermore, the insotebte dietery ^rousstuft * ^<«*** 
invention may be dispersion in an aqueous liquid such as water, but is preferabfy m the iformjrf dry matter 
^Taddto varicTfoodstutfs. When in a dehydrated state, the sofubiUzabon rate by I— ^ the 
stuff of the present invention is still required to be equal to or greater than 30 wt% of the stuff by we^ht. 

The dietary fibers of the present invention have a sedimentation volume in water equal to or greater 
than 20 ml per gram. This volume indicates a higher water content or water-binding capacity of the dietary 
fibers as it greater. The dietary fibers having the sedimentation volume above 20 nWg r^vesoftand 
nteasant to the palate The water-binding capacity of the dietary fibers can decrease accord.ng to the drying 
cottons- to prevent the decrease of the water-binding capacity when drying, saccharides such as cane 
sugar dextrin or glucose or foodstuffs containing saccharides such as cow's milk may be added to the 
fibeTwhen using treeze-drying or spray^rying for the drying method, a dry matter with a high water- 
binding capacity is obtained without the addition of saccharides and foodstuffs centring sacchandes. 
^^seAmentatKH! volume in water" of the present invention is the volume of deposrted matter 
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measured by suspending the fibers stuff (1 g in solid matter) in 50 ml distilled water anddeanngthe 
suspension/theTputttng it in a graduated cylinder and adding a sufficient amount of water, leav,ng rt 
overnight to settle the suspensoid to the bottom with the water content equ.l.brated 

The insoluble dietary fibers of the present invention can be added to vanous kinds of "™ks (soft dnnks^ 
cocoa, for example), instant soup, baked cake and so on. The quantity to add is preferably about 1 wt% to 
90 wt% of the weight of foods, though it varies depending on foods. 

Next described below is the method of preparing the insoluble dietary fibers of the present 'nverrfon. 

F,rst, the broken hull of grain, for example, com, wheat, rice or soybean is ground by ™a^colkHd 
mill, jet mill, coffee mill or the like in dry or wet process. After washed in water, the powderjs cerrtrrfugedto 
separate the insoluble fibrous substance by removing the soluble fraction containing M J^ oti ** 
components The hull of grain above means the parts so called bran, that is. the outer covenng of the seed 
TJZTar* pulses suS as com. wheat, rice and soybean, including other P^s of Gram^. Legurne 
and Pofvoonaceae. The grain hull is mainly made of insoluble fibrous substance which includes, 'n a large 
rxoporborTceltolose which is insoluble and hard-to-solubilize fibers content and hemicellulose which has 
comparatively good affinity for water and can be solubilized. 

above^nsoluble fibers mean the fibrous substance contained in the insoluble resKtue fraction when 
suspending dietary fibrous stuff in water and cerrmfuging it (by 1.000 G ^J^ , * 
dietary fibers in the insoluble fraction can be determined by the enzyme w«ght method (N. G . Asp et al.. J. 

F °°^h?h^fobte 1 Sout^bsta^ thus obtained is then subjected to a partial hydrolyzing treatments 
partial hydrolyzing treatment is carried out so that me recovery rate after the partial hydrolyzing treatment » 
40% to 80% by weight. The recovery rate after the partial hydrolyzing treatment means the : ratio in 
percentage of the residue after the hydrolyzing treatment (weight of insolubte fibers) to the resetter 
w^hingbroken grain hull in warm water and then removing the soluble fraction (w«ght of J^ s " b f^ e 
as the raw material). The washing in warm water may be carried out simultaneously with the hydrolyzing 
treatment. In this case too. the residue after washing broken grain hull in warm water and then removing the 
soluble fraction is used to calculate trie recovery rate. . „ Mc(s 

By this partial hydrolyzing treatment, 30 wt% or more of the insoluble dietary fibers become to mcrease 
solubifity by^emiceMulase after the treatment. Insolubte dietary fibers with this ^f"^^^ 
propel prices the same effect of lowering me Wood choiestero. level as that ofso.uble dm"™ by 
Wactton of the hemicellulose in them which is decomposed by the action of the hemicellulase secreted by 
certain intestinal bacteria in the alimentary canal and changed into soluble dietary fibers. They also have the 
effect of activating bowel movement of insoluble dietary fibers content. 

Grain hull contains insoluble fibers of cellulose and solubilizable fibers of hemic^luk^Jhehermcel- 
lutose in grain hull is insolubte in the normal state, in which the r^icellutese is bought tote ^edor 
strongly bound by insoluble cellulose. The hemicelWose becomes solubilizabte by me hydrolyang 
treatment and it is thought that the hemteeHutose is let loose by hydrolysis. Therefore, rt tr^roo^ 
hydrolyzed, all the hemicellulose becomes loose to dissolve out from the grain hull I and «^M^okjbte 
cellulose remains. The resultant dietary fibers stuff therefore has on^ the effects of '^^^^^ 
Thus it is found in this irrvenfion that the dietary fir^s stuff which has 30 wt% c^^ 
and the effects not onfy of insoluble dietary fibers but also of soluble dietary fibers can be obtained bya 
partial, not a through, hydrolyzing treatment and particularly by such a partial hydrolyzing treatment as the 

recovery rate after the treatment is 40% to 80% by weight reliably. 

Hemicellulase * a dietary fibers decomposition enzyme which hydrolyzes ^f^?^ 
content in grain hull. For measurement of the solubilization rate by hemicellulase, HEM ™±LU^E MJwm 
Tanabe Seiyaku Co.. Ltd. is available for example. Although there is no dietary fibers dec^posrhon 
enzyme contained in the human digestive fluid, some intestinal bacteria have the action of ceflulase or 
hemicellulase. However, insoluble dietary fibers in the fibrous stuff prepared by just crushmg grajn huH 
remain completely insoluble as they are and their solubilization rate by hemicellulase is as tow as 10 wt% 

to 2 ThTchemical reason why the dietary fibers of the present invention have a high solubilization .rate by 
hemicellulase despite the insolubte state has not yet been elucidated completely, but is supposed as 
follows. White hemicellulose is enclosed or strongly bound by insolubte cellulose ,n ^fibrous stuff 
prepared by just breaking grain hull, it is exposed on the surface of cellulose forming insolubte t|bers jnme 
oXy fibers obtained by the method of the present invention. The dietary fibers preoaredby Represent 
invention thereby have a solubilization rate by hemicellulase of equal to or greater than 30 wt% of ttestuft 
notwithstanding it is insolubte fibers derived form the grain hull. Being thus susceptive to the act™ of 
hemicellulase, a dietary fibers decomposition enzyme, the dietary fibers of the present invenfion are easily 
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solubiltzed by hemiceWulase secreted by intestinal bacteria in the alimentary canal and produce the same 
effect of lowering the blood cholesterol level as thai of soluble fibers, If the solubilization rate by 
hemiceaulase is below 30 wt% of the insoluble dietary fibers, the effect of lowering the blood cholesterol 
level is not sufficient. 

5 In the present invention, the solubilization rate by hemicellulase is obtained by incubating insoluble 
fibers along with the enzyme for 15 hours (pH 4.5, 40 *c and the enzyme to substrate ratio 1:10), 
centrifuging the solution, then measuring the quantity of saccharides contained in the supernatant fraction 
(determined by the phenol-surfuric acid method) or the decrease of the weight of solid matter in the residue 
fraction. 

70 The insoluble dietary fibers obtained by the method of the present invention have the solubilization rate 
by hemicellulase of equal to or greater than 30 wt% of the insoluble dietary fibers, preferably from 30 wt% 
to 55 wt% and on the other hand have the completely insoluble content (cellulose) of equal to or smaller 
than 60 wt%, preferably 30 wt% to 60 wt%. The insoluble dietary fibers obtained by the method of the 
present invention thereby produce the same effect of activating bowel movement as that of insoluble fibers. 
T5 Further, the insoluble dietary fibers obtained by the method of present invention are much more 
susceptible to the enzyme action of hemicellulase than simply broken grain hull and thereby have the 
properties and effects similar to those of soluble fibers, notwithstanding hemicellulose is bound to insoluble 
particles in this dietary fiber. 

Further, the insoluble dietary fibers obtained by the method of the present invention are in the form of 
20 small particles easy to add to various foodstuffs. The size of particles is preferably equal to or smaller than 
350 urn, and more preferably equal or smaller than 250 urn. 

Furthermore, the insoluble dietary fibers obtained by the method of the present invention may be 
dispersion in an aqueous liquid such as water, but is preferably in the form of dry matter. When in the form 
of dry matter, the solubilization rate by hemicellulase is preferably 30 wt% or greater. 
25 The partial hydroryzing treatment of the method of the present invention is carried out preferably by 
warmir^acid-treatrnent of the raw dietary fibers extracted from grain hull at a pH of 3.0 or smaller and a 
temperature of 60 to 100 *c. 

More specifically, an acidic solution of citric acid, sulfuric acid or the like is added to the insoluble 
fibrous substance with the soluble fraction containing starch and other contents removed by centrifuging 
30 and the fibers are suspend so that the remaining fibrous solid matter is 5 wt% to 30 wt%, preferably 10 
wt% to 25 wt% and the pH is 3.0 or smaller, preferably 0.4 to 3.0. If the pH is 0.4 or greater, there is no 
need of adding a large quantity of alkali for neutralization. If the pH is 3.0 or smaller, the treating 
temperature must not be raised so high and the problems of denatured coloring and deteriorated smell. A 
more preferable range of pH is 1.0 to 2.5. 
35 The temperature for the partial hydroryzing treatment is 60 to 100 *c and preferably 70 to 90 * c. If the 
treatment is carried out at 100 *c or a lower temperature, the problems of denatured coloring and 
deteriorated smell are prevented. 

The length of time of the partial hydroryzing treatment is 30 to 150 min depending on the pH of the 
suspension and the temperature of treatment 
40 The extent of the partial hydroryzing treatment is within such a range as the recovery rate after the 
treatment is 40 wt% to 80 wt% and more preferably 60 wt% to 80 wt%. By this extent of partial hydroryzing 
treatment, the solubilization rate by hemicellulase of the insoluble dietary fibers obtained becomes 30% or 
greater of the whole weight. 

After the partial hydroryzing treatment, the suspension is cooled to a room temperature and neutralized 
46 using sodium hydroxide, for example. 

After the above partial hydroryzing process, the resultant product is washed to remove soluble fibrous 
substance 1 to 5 times by centrifugal washing with distilled water so that the concentration of solid matter is 
20 to 50 wt%. The solid matter is dried by freeze-drying, vacuum drying, fluidized-bed drying, spray-drying, 
air drying or the like and then ground by coffee mill, for example. Thus the dietary fibers of the present 
so invention are obtained in dry matter. 

The solid matter may also be dried after adding saccharides such as cane sugar, dextrin or glucose to 
the suspension containing the solid matter suspending at the rate of 1 to 4 parts per 1 part of the solid 
matter by weight and blending well to dissolve the saccharides. By this additional treatment, the modified 
dietary fibers are more stabilized. 
55 The insoluble dietary fibers obtained by the method of the present invention can be added to various 
kinds of drinks (soft drinks, cocoa, for example), instant soup, baked cake and so on. The quantity to add is 
preferably about 1% to 90% of the weight of foods, though it varies depending on foods. 
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EXAMPLES 

Hereinafter described are examples of the insoluble dietary fibers and comparative insdubte dietary 



fiber. 



5 



to 



30 



35 



40 



Examples 1 to 6 and 20 

Powder of crushed com husks of 0.5 mm or smaller particle size was suspended in water with the soBd 
ma J^^aS^Twt% and was ground to the average partide s«e of 40 um usmg a winder 
*^SST1 Z* centrifuged to separate insoluble fiber. The separated ^.^£"1 
L^eTa^ water and citric acid were added to the insoluble fibers to make dispersion .n wh.ch 5 wt% of 
r^oufs^natter, men the separated insolubte fibers ^^^l^Z^^ 

LSa^LTfibers were water of 10 times the vohrme of that fiber The *spers«n was *™ 
SnCed (5 000 G 30 min) again. The solid matter content after the cerrtrrfugation was about 25 wt% 
^Sy tSLsoS matlTwere dried by freezing and ground by acoftee millThus obte.ned 
^Ts^ptes of the insoluble dietary fibers of the present invention in powder (examples 1 to 6 and 
" 6 lCs I suspended in water and hemicellulase was added to the suspensions to measure 
the solubilization rate. The solubilization rates measured are shown in Table 1. 

The hemicellulase-solubilization rate can be measured as to"™ 5 ; hemicellulase 
Two test samples of the insoluble dietary fibers are .ncubated with and wrthout hemicel^ase 
fHEMCELLUl^EM for example), respectively. The insoluble solid matter of each sampte isseparated by 
The drffereXol the dry weight of the so«d matters *™ * 
thVweiaht of the hemicellulase-solubilized fraction. Instead of measunng the drfference ofl toe 
T^ZSl Te Sfma^from both samples, the difference of the ^^^T^T^ 
S^matant fraction may be measured by the phenol-suHuric ~d rr^djorj^ ™£^Z 
hem^Mulase-solubilized fraction (glucose, for example, can be used as the reference substance tor 
S^S^quSS of saccharides). Further, the weight of the insolubte fibers is measured by the 
w^n^oTrhe hemiceHu^se-soluWIization rate is then cafculated by the equafron below. 



Hemicellulase solubilization rate = 

Hemicellulase solubilized fraction ^ ^ ^ 



Weight of insoluble fiber 



The hemk^lutase-solubilUation rate of the following examples and comparative examples was cal- 
cuJ^bTSSlSuULASE M and incubating samples with and wrthout hemiceWu^ tor 15 hours 
2TS i urn and the enzyme to substrate ratio 10 : 1), separating insolubte so.idmatter £«*^£s 
<s id ^inqte separated sottd matter, then measuring the difference of the dry we.ght of the ^matters 
s^TTthe weight of the hemice.lu.ase-so.ubi.ized fraction. The in-water-sedimentahon 

volumes were also measured and shown in Table 1 rfiadi|v disDerse d in 

The oowder samples of the insoluble dietary fibers of examples 1 to 6 and 20 were readily a'spersea in 
^l^alTZ smooth fee.ing vrith no flavor. They couW be added to and drunk w* m* 

so and other various drinks. 



55 
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Table 1 





pH 


Hemiceliulase solubilization 
rate (Dry maner, 


In-water-sedimentation 
volume (Dry matter, ml/g) 


F* 1 

LA- • 


3.9 


37 


18 


Ex.2 


35 


40 


18 


Ex.3 


3.2 


42 


20 


Ex.4 


2.7 


56 


22 


Ex. 5 


2.5 


50 


25 


Ex.6 


2.3 


41 


30 


Ex.20 


2.2 


31 


30 



20 



30 



40 



Examples 7 to 10 

Powder of crushed com husks of 0.5 mm or smaller particle size was suspended in water wi^ ^d 

lfr^r\L r«rir arid were added to disperse the insoluble fibers again with the fibrous solid 
WaSh ^j*L W J* !^ ^ e ^sZsk^th the^ of pH as shown in Table 2 were prepared using 
matter content of 5 wr%. Here, suspensions wroi me *-" 00 h cooled down to 

-« — » •»» r 

separate insoiuoie mm. «u /Rnnn 30 mim aaain The solid matter content after the 

"11^^^^ the auan«y as shown Tabte 2 w«h 

J^^^e^ matter. These solid were «hen dr^ 

bTSlZ^Tand ground by a coffee mi... Thus obtained were the samp.es of the msoluble dietary 
fibers of the present invention in powder (examples 7 to 10). temicellulase 
These samples were washed to remove the dextrin by centrifugal washing wrth wat^ termcellutese 
was^TrLsure the solubilization rate. The solubilization rates measured were shown mTabte 2_The 
Z£22£5L volumes were aiso measured and Table 2^ The 

insoluble dietarv fibers of examples 7 to 10 were readily dispersed in water and had a soft and 
ZZSl^JZXto* They^uW be added to and drunk with milk and other v^arnnks. B<ampte 
^Jtg^ir^er-s^merion volumes has a soft and smooth texture and good drspens.b.Nty than 

example 8. 

Table 2 



50 





pH 


Hemiceliulase solubilization 
rate (Dry matter, %) 


In-water-sedimentation 
volume (Dry matter.ml/g) 


Quantity of dextrin added 


Ex.7 


3.5 


42 


25 


4 parts 


Ex. 8 


2.7 


61 


33 


1 part 


Ex.9 


2.7 


61 


45 


4 parts 


Ex.10 


2.3 


44 


60 


4 parts 



Examples 11 to 14 

55 



Powder of crushed com husks of 0.5 mm or smaller par**, size was suspended * — 
ma**, mncerrtration of 10 wt% and was ground to the average particle size of 40 urn using a wet grinder. 
xT^ST^ thTcLifuged to separate insoluble fiber. The separated insolubte fibers were 



8 



EP 0 474 230 A1 



washed and water and crtnc acKl were added to disperse the insoluble fibers againwrth the ftorous «*d 
of 5 wt%. Here, suspensions with the values of as sr«wn in Tar* 3 were r^<^ 
S^oTdiSerent concentrations. These suspensions were heated at 1 20 • c tor 30 m,n, cooted, town to 
a^o^perature. then neutraKzed to pH 7 using sodium hydroxide. Each suspense was centnfug* .to 
se^eTSbte fiber. Added to the separated insofubte fibers were water of 10 hrnes the voKime ^of that 
STL dispersion was then cerrtrifuged (5,000 G, 30 min) again. The solid matter content after the 
25 wt% respects. These solid matters —^^60 - anddrjed y 
vacuum drying. The dry matters obtained were ground by a coffee mill, and each powderwas separated by 
nSTofaS^esh sLe into coarse parfctes (60 mesh, on) (examples 12 and ^J^.^ { ^ 
^eT passed) (examptes 11 and 13). The resultant powder samples were then suspend** I * 

ad£d to measure the station rate. ™e *utffa*an rates measured were shown 
in Table 3 The in-water-sedimentation volumes were also measured and shown in Tabte J 

SampieTl 1 and 1 4 had smaMer solution rates and in-water-sedimentetion volumes than examples 
1 to^TrS dispersibilities were also tower than those of examptes 1 to 10. Their feehng was afeo sightly 
inferior. However, the fine powder samples showed comparatively high solubilization rates. 



Tables 





pH 


HemiceNulase solubilization 
rate (Dry matter ,%) 


In-water-sedimentation 
volume (Dry matter ,ml/g) 


Particle size 


Ex. 11 


3.5 


39 


12 


60 mesh, Passed 


Ex. 12 


3.5 


33 


7 


60 mesh, On 


Ex. 13 


2.7 


48 


17 


60 mesh, Passed 


Ex. 14 


2.7 


37 


15 


60 mesh, On 



30 Example 15 

Powder of crushed com husks of 0.5 mm or smaller particle size was suspended in water wi*the ^«d 
rnJer^ncerrtration of 10 wt% and was ground to the average particle size of 40 urn using a wet gnnder. 
rTSSn^ t^^nfuged to separate inso.ubte fiber. grated 
as washeTa^water and citric ackJ were added to disperse the insotubte ^ 7* H ^ ^ 
m^contentof 5 wt%. This suspension was heated 

temperature. The resuttant suspense was centnfuged to separate insoluble fiber. ^™ 
insoiubte fibers were water of 10 times the volume of that fiber. The *^P** S, °" cerrtrifuged (5,000 

G 30 min) aqain The solid matter content after the centrifugation was about 25 wt%. 
<o ' ^ Umatter was dried by freeze-drying and ground by a 

samote of the insoluble dietary fibers of the present invention (example 15). This fjowder sample was 
S^in^aTand henSLse was added to measure the solubilization rate. The 

were shown in Tabte 4. The in-water-sedimentation volume was ateo measured and shown ,n 
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Table 4. 

Table 4 





PH 


Hemicellulase solubilization 
rate (Dry matter, %) 


In-water-sedimentation 
volume (Dry matter, ml/g) 


Ex. 15 


4.5 


54 


23 



Example 16 

55 



Added to one part of the powder of the insoluble dietary fibers of the present invention obtained by 
exaJSI stra^rx.wder^Srts, sugar 0.8 parts, powdered 

powdered yogurt 0.05 parts to make a beverage powder. This beverage powder had the flavor of yogurt in 
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TO 



15 



25 



30 



35 



40 



addition to the flavor of milk and was suited for a food containing dietary fiber. 
Example 17 

500 g of the dietary fibers prepared by example 1. 407.5 g sorbitol (SORBIT, Nikken Chemical). 20 g 
^^(sucrose-fatty acid ester, DK ESTER F-20-W, Daiichi Kogyo Seiyaku), 40 g orange flavor (rruxture 
o?20 g orange flavoring agent from SUNFfX ORANGE JP, Sanei Chemical and 20 g powdered orange ,u,ce 
from Yaizu SUsan kako), 30 g acidulant (citric acid, Wako Pure Chemical) and 2.5 g sweeten,ng (ADMILON, 
Maruzen Kasei) were mixed and then formed into tablets of about 20 mm in diameter and 7 mm .n 
thickness by a tablet forming machine (8-F-3, Kikusui Seisakusho). 

Example 18 

69 g of the dietary fibers prepared by example 1, 226 g strong flour, 68 g shortening, 4* g salt, 9 g 
powdered malt extract, 3 g conditioner (BANUP, Japan Pulse Guard). 0.5 g perfumed 9^^^ 
Oriental East) and water were mixed. The mixture was put in a incubator to cause to undergo the pnmary 
and secondary fermentation, and then baked in an oven into a grissim. 

Example 19 

5.000 g of the dietary fibers prepared by example 1. 200 g powdered f f^« /^f^^.^/^ 
CO from Riken Vrtamin and MAGIC FAT from Japan Beatream). 50 g emulsrfier (TURU LECITHIN SLP- 
WHItTsF > tL Lecithin Kogyo). 2.000 g chemically modified starch (MATUNORIN M, Matutan, Kagaku 
Kogyo) 2.100 g wheat flour, 500 salt, 100 sugar and 50 g perfume were mixed. The m.xture was put in a 
tw£ade extruder (Kowa Kogyo). 10 wt% to 30 wt% water was added to the mixture, and the mixture was 
extruded into sticks. 

Comparative Example 1 

Powder of insoluble dietary fibers (comparative example 1) was prepared by the same Process as 
example 1 except that the addition of citric acid and the heating at 1 20 • c for 30 min were not conducted. 

Comparative Example 2 

Powder of insoluble dietary fibers (comparative example 2) was prepared by the same process as 
example 1 except that the addition of citric acid was not conducted. 

Comparative Example 3 

Powder of insoluble dietary fibers (comparative example 3) was prepared by the same process as 
example 7 except that the addition of citric acid was not conducted. 

Comparative Example 4 

Powder of insoluble dietary fibers (comparative example 4) was prepared by the same process as 
example 11 except that the addition of citric acid was not conducted. 

Comparative Example 5 

Powder of insoluble dietary fibers (comparative example 5) was prepared by the same process as 
example 12 except that the acWrbon of citric acid was not conducted. 

The hemicellulase-solubilization rates and the .^water-segmentation volumes of the powder of .nsok*- 
ble dietary fibers of c^parative examples 1 to 5 are srx,wn in Table 5. In Table 5. comparative ex^pte6 
shows the hemicellulase-solubilization rate and the in-water-sedimentation volume of dry crushed corn 
56 husks powder of 0.5 mm or smaller particle size used example 1. 
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Table 5 



15 





pH 


Hemrcellutase solubilization 
rale (Dry matter, %) 


In-water-sedimentation 
volume (Dry matter, ml/g) 


Com. Ex. 1 


4.5 


17 


12 


Com. Ex 2 


4.5 


22 


16 


Com. Ex.3 


4.5 


26 


20 


Com. Ex.4 


4.5 


24 


10 


Com. Ex. 5 


4.5 


22 


5 


Com. Ex.6 


4.5 


6 


5 



As clearty known from the results of the measurement the hemice.luia^so.uW^ r^ar^the^ 
water JSmLbon volumes of the powder of insoiubte dietary fibers of ^P 8 ^ 8 ""^ 1 * 6 "* 
those of the powder of insoluble dietary fibers of the examples of the present .nvertton. 
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20 Experiments 

Sucrose of 3 times the weight of the powder was added to the powder samples (fibrous solid matter) of 
insiTXtv S^rf examples 7 toTand comparative exampte 2 and ^ sample, werefree^ 
^tan^feeds and test feeds containing 10 wt% offiberswere pr^ed for -^^^ 
according to the compositions shown in Tabte 6 us*g these dry P°^^ ^^ZT^t 
rTdays. measuring the Wood cholestero. tevel and amount of feces. ^ ^ c ^»^ ^ 
shown hTfigure 1. ft is known that examples 7 and 9 produced a consp^uous effect of 
cto^ol teUl The amount of feces of the rats is shown in Figure 2. Comrjarat^ampte 2 causeda 
c^^nt^ of the amount of feces, but exampk. 7 and 9 afso had tt« effect o, .ncreasmg 
ao amount of feces not so much different from that of example 2. 

Table 6 (Feed Composition forA nimal Experiments) 



35 



40 



50 



Content 



Casein 



Corn oil 



Lard 



Cane sugar 



Composition (%) 



Standard 
feeds 



22 



62.85 



Vitamin mixture 



Mineral mixture 



Yurin chloride 



Fiber powder 



1 



0.15 



Feeds containing 
dietary fibers 



22 



1 



48.95 



1 



0.15 
^11.8* 



55 
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* This quantity of the dietary fibers was determined so that 
the dietary fibers content of the feed was 10 wt%, based on the 
s fibers content of the dietary fibers powder of 84.7 wt%. 



Example 21 



10 Powder of crushed com husks of 1.25 mm or smaller particle size was suspended in water with the 
scJ^er ^ciSfeTof 10 wt% and was heated at 90 • c for 30 min. Next, the add matter was 
S^by" of continuous centnluoa. separator (3.000 G) C 
solubHized by heating. The recovery rate of the solid matter was aoout 90 wt% to 95 wt%. The fibers 

1f , f^rttent of the com husk powder after this treatment was 85 wt%. 

T^C^ po^e^obtained was dispersed in IN sulfuric acid solution (pH 1.4) to have a solid 
^coTr^TTo wt%. heated to 80 'c, and 1^ tor 60 mi n to 

was then cooled to 60 'c and adjusted to pH 6 with sodium hydroxide. Next, the aspersion was 
ZJZ^So 6) to recover the solid matter. The solid matter recovered was subjected to, *krbon ^wrth 
^teTw limes the volume of the solid matter and recovery by centrifugation threehmes. andthen dned 
afluidUed bed drier. Thus obtained was the dry powder of insolubte dietary ^sjexampte 21). The 
L of this insoluble dietary fibers was 57 wt% of the corn husks and was 70 wt% of the raw stuff 

^TC^ ThydXino ti^Ser, The S °*^^h a 'addina 8 I^MICEu!ui^SE^Menzyn« 

was 33 wt%. The hemicellulase^ubilization rate was measured by adding HEMICELLULASEM (enzyme 
to sutetrate ratio 10%) to the suspension of the insoluble dietary fibers prepared by exempli to £ 
^STat 40 'c for 15 hours, cerrtrifuging the suspension, and measuring thenar contemn the 
^Sit fraction by the the phenol-sulfuric method. Glucose was used for the reference ******* for 

^'content L powder of ^t^T^^ZX^*^ 
21 was readily dispersed in water and had a soft and smooth texture wrth no nasty flavor. It could be added 

so to and drunk with milk and other various drinks. 

Examples 22, 23 and Comparison Examples 7 to 12 

The insokibte dietary fibers of the present invention (examptesj* and ^ ^ZT^S^ 
35 d**ary fibers (comparatrve examp.es 7 to 1 2) were prepared by the same method ^ * 

except that com husk powder with the average particle size of 1.0 mm was used, that *e partal 

treatment washed at the pH shown * T^ 7 heating * M ^ 
and that the drying method used was vacuums drying. The recovery rate after the parte! hydrolyzmg 
treatment and hern^tulase-sotubilizatior. rate of each example was shown in Table 7. 
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25 



Table 7 



(60 *c, 60 min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex. 22 


0.68 


84 29 


315 


Ex.23 


0.40 


76.04 


47.5 


Com.ex. 7 


4.28 


98.32 


18.6 


Convex. 8 


2.54 


97.42 


200 


Convex. 9 


202 


96.40 


21.1 


Convex.10 


1.65 


95.52 


215 


Com.ex.1 1 


1.31 


93 84 


21 .8 


Convex.12 


0.97 


89.66 


23.9 
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Examples 24 to 26 and Comparison Examples 13 to 17 

The insoluble dietary fibers of the present invention (examples 24 to 26) and comparative insoluble 
dietary fibers (comparative examples 13 to 17) were prepared by the same method as that of example 21 
except that com husk powder with the average particle size of 1.0 mm was used, that the pamal 
hydroryzing treatment was conducted at the pH shown in Table 8 heating to 70 'c and keep,ng for60 m.n, 
and that the drying method used was vacuums drying. The recovery rate after the partial hydrolyzing 
treatment and hemicellulase-solubiUzation rate of each example was shown in Table 8. 



(70 * c, 60 min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex. 24 


0.97 


79.29 


37.1 


Ex.26 


0.72 


70.80 


52.6 


Ex.26 


0.44 


53.22 


47.1 


Com.ex.13 


4.69 


96.90 


18.7 


Com .ex. 14 


2.60 


95.90 


20.4 


Com .ex. 15 


2.05 


94.21 


21.7 


Com.ex.16 


1.69 


92.17 


22.4 


Com.ex-17 


1.31 


87.25 


24.9 
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Examples 27 and 28 and Comparison Examples 18 to 23 

The insoluble dietary fibers of the present invention (examples 27 and 28) and comparative insoluble 
dietary fibers (comparative examples 18 to 23) were prepared by the same method as that of example 21 
except that com husk powder with the average particle size of 1.0 mm was used, that the partial 
hydroryzing treatment was conducted at the pH shown in Table 9 heating to 75 • c and keeping for 60 mm, 
and that the drying method used was vacuums drying. The recovery rate after the partial hydroryzing 
treatment and r^kjeMulase-solubiSzation rate of each example was shown in Table 9. 



Table 9 



(75 * c, 60 min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.27 


099 


71.56 


46.9 


Ex.28 


0.73 


57.01 


50.3 


Com.ex.18 


4.55 


94.92 


17.5 


Com.ex.19 


2.71 


93.08 


19.5 


Com .ex.20 


2.12 


90.31 


20.1 


Com. ex .21 


1.73 


87.27 


20.6 


Com.ex.22 


1.42 


81.32 


26.1 


Com.ex.23 


0.43 


35.68 


24.4 



Examples 29 to 31 and Comparison Examples 24 to 28 
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The insoluble dietary fibers of the present invention (examples 29 to 31) and comparative insoluble 
dietary fibers (comparative examples 24 to 28) were prepared by the same method as that of example 21 
except that com husk powder with the average particle size of 1.0 mm was used, that the partial 
hydrolyzing treatment was conducted at the pH shown in Table 10 heating to 80 *c and keeping for 60 min, 
and that the drying method used was vacuums drying. The recovery rate after the partial hydrolyzing 
treatment and hemicelkjlase-solubilization rate of each example was shown in Table 10. 

Table 10 



(80 *c, 60 min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.29 


1.37 


76.60 


33.2 


Ex.30 


0.97 


61.97 


51 .6 


Ex. 31 


068 


39.72 


31 .6 


Com.ex.24 


4.51 


93.95 


16.8 


Com.ex.25 


2.74 


92.37 


18.8 


Com.ex.26 


2.07 


86.84 


19.6 


Com .ex.27 


1.71 


82.79 


23.3 


Com.ex.28 


0.41 


30.54 


11.9 



Examples 32 to 34 and Comparison Examples 29 to 33 

The insoluble dietary fibers of the present invention (examples 32 to 34) and comparative insoluble 
dietary fibers (comparative examples 29 to 33) were prepared by the same method as that of example 21 
except that com husk powder with the average particle size of 1.0 mm was used, that the partial 
hydrolyzing treatment was conducted at the pH shown in Table 1 1 heating to 85 * c and keeping for 60 min, 
and that the drying method used was vacuums drying. The recovery rate after the partial hydrolyzing 
treatment and rK^rnk^llulase-solubHization rate of each example was shown in Table 11. 

Table 11 



(85 *c,60min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.32 


1.78 


79.52 


30.7 


Ex. 33 


1.47 


69.85 


46.7 


Ex.34 


1.03 


44.35 


38.3 


Com.ex.29 


4.29 


96.32 


19.2 


Com.ex.30 


2.75 


92.90 


20.7 


Com.ex.31 


2.11 


85.24 


23.6 


Com.ex.32 


0.74 


31.00 


10.8 


Com.ex.33 


0.41 


30.83 


9.0 



Examples 35 to 37 and Comparison Examples 34 to 38 

The Insoluble dietary fibers of the present invention (examples 35 to 37) and comparative insoluble 
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dietary fibers (comparative examples 34 to 38) were prepared by the same method ^ * 

except that com husk powder with the average particle size of 1.0 mm was used, that me parte! 

r^oVo^zing treatment was cor^ 

and mat the drying method used was vacuums drying. The recovery rate after the partial hydrolyzmg 
treatment and hemicellulase-solubilization rate of each example was shown in Table 12. 

Table 12 



70 



15 



20 



(90 *c, 60min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex. 35 


2.16 


80.31 


300 


Ex.36 


1.75 


72.70 


42.3 


Ex. 37 


1.43 


56.93 


47.6 


Com .ex.34 


4.13 


95.14 


19.4 


Com. ex.35 


2.74 


89 79 


21.4 


Com.ex.36 


1.01 


32.37 


16.1 


Com.ex.37 


0.71 


29.13 


9.3 


Com.ex.38 


0.45 


30.43 


8.3 
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Examples 38 and 39 and Comparison Examples 39 to 44 

The insoluble dietary fibers of the present invention (examples 38 to 39) and comparative insoluble 
dietary fibers (comparative examples 39 to 44) were prepared by the same method ™^**J™ P *° 2 \ 
except that com husk powder with the average particle size of 1.0 mm was used, that the partial 
hydrolyzing treatment was conducted at the pH shown in Table 13 heating to 80 >c and keeping for 30 m.n, 
and that the drying method used was vacuums drying. The recovery rate after the partial hydrolyzmg 
treatment and hemicellulase-solubilization rate of each example was shown in Table 13. 

Table 13 



so 



(80 *c, 30min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.38 


1.00 


71.10 


47.4 


Ex.39 


0.73 


55.17 


47.6 


Com.ex.39 


4.60 


98.45 


20.4 


Com.ex.40 


2.70 


96.56 


22.2 


Com. ex.41 


2.11 


92.28 


22.2 


Com.ex.42 


1.76 


87.35 


22.9 


Com.ex.43 


1.41 


82.43 


29.2 


Com.ex.44 


0.44 


34.77 


20.6 



55 Examples 40 to 42 and Comparison Examples 45 to 49 

The insoluble dietary fibers of the present invention (examples 40 to 42) and comparative insoluble 
dietary fibers (comparative examples 45 to 49) were prepared by the same method as that of example 21 
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exceot that com husk powder with the average particle size of 1.0 mm was used, that the partial 
Z^^^Z^L^ at the pH shown in Tabte 14 heating to 80 -c and •»» mm. 

^r^nTmethod used was vacuums drying. The recovery rate at^ the parte- hydro.yz.no 
treatment and hemicellulase-solubilization rate of each example was shown in Table 14. 

Table 14 



10 



20 



(80 •c,90min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.40 


1.73 


80.41 


30.7 


Ex.41 


1.39 


71.74 


45.5 


Ex.42 


0.99 


47.49 


42.1 


Com.ex.45 


4.34 


95.56 


18.4 


Com.ex.46 


2.83 


92.53 


20.7 


Com.ex.47 


2.21 


87.13 


21 .6 


Com.ex.48 


0.67 


31.66 


14.6 


Com.ex.49 


0.43 


29-91 


10.1 
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Examples 43 to 45 and Comparison Examples 50 to 54 

The insoluble dietary fibers of the present invention (examples 43 to 45) and comparative insoluble 
dieCfibTsCnpSe examptes 50 to 54) were prepared by me same method asttat o f examp^ 
e52 that com husk powder with the average particle size of 1.0 mm was used that the par** 
ZE£Z tSLent was3ucted at the pH shown in Tabte 1 5 heating to 80 -c and keeping for 120 
t the drying method used was vacuums drying. The recovery rate after the parfal hydro.yz.ng 
treatment and hemicellulase-sohjbilization rate of each example was shown in Table 15. 



Table 15 



AO 



SO 



(80 *c,120min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex. 43 


1.72 


7733 


34.3 


Ex.44 


1.38 


67.33 


47.8 


Ex.45 


0.98 


40.40 


31 .6 


Com .ex.50 


429 


95.71 


18.9 


Com.ex.51 


2.85 


92.36 


20.9 


Com.ex.52 


2.23 


85.55 


227 


Com.ex.53 


0.60 


31.07 


11.2 


Com .ex.54 


0.42 


29.85 


9.1 



Examples 46 and 47 and Comparison Examples 55 to 60 

The inscfubte dietary fibers of the present invenbon (example,*, to 47)and ™*"»»^^ 
dietary fibers (comparative examptes 55 to 60) were prepared by the same method ^ * 
eSpt that com husk powder with the average panScte size of 1.0 mm was used, that the parte. 
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rrydroryzing treatment was conducted at the pH shown in Table 16 heating to 80 'c and keeping for 150 
min, and that the drying method used was vacuums drying. The recovery rate after the parte! hydrolyzing 
treatment and riemiceUuiase-soUibiUzatKXi rate of each example was shown in Table 16. 

Table 16 



(80 *c, 150 min) 




pH 


Recovery rate (%) 


Solubilization rate (%) 


Ex.46 


1.77 


76.04 


36.5 


Ex.47 


1.44 


63.41 


481 


Com.ex.55 


4.38 


94.42 


17.3 


Com.ex.56 


289 


90.80 


20.1 


Com.ex.57 


2.22 


82.70 


23.6 


Com.ex.58 


1.02 


35.58 


23.5 


Com.ex.59 


0.73 


29.48 


7.7 


Com.ex.60 


0.44 


28.20 


5.8 



Figure 3 shows the relationship between the recovery rate after the partial hydrolyzing treatment and 
the hemk^lulase-solubilization rate of examples 22 to 27 and comparative examples 7 to 60. 

The dietary fibers of the present invention are water-insoluble dietary fibers of grain hull origin, but have 
30 wt% or greater hemicellulase-solubilization rate because of the hemicettulose in it being hydrolyzed by 
the hemicellulase action of some intestinal bacteria in the alimentary canal and changed into soluble fibers. 

Therefore the dietary fibers of the present invention produce the effect of soluble dietary fibers of 
lowering blood cholesterol level, in addition to the effects of insoluble dietary fiber, mainly cellulose, which 
is not hydrolyzed by the hemicellulase action, of activating bowel movement and preventing large intestine 

cancers. „. . „ 

The dietary fibers of the present invention thus have both the effects of soluble dietary fibers and those 
of insoluble dietary fibers together and hence are very beneficial for preventing not only constipation but 
also hyperlipidemia and other various kinds of troubles due to the European and American life style. 

The method of the present invention hydroryzes the raw fibrous stuff derived from gram hull so that the 
recovery rate after a partial hydrolyzing treatment is 40 wt% to 80 wt%. The dietary fibers prepared by this 
method are water-insoluble, but have 30 wt% or greater riemiceMulase-solubiHzation rate because of the 
hemicellulose in it being hydrolyzed by the hemicellulase action of some intestinal bacteria in the 
alimentary canal and changed into soluble fibers. Therefore, as described above, the dietary fibers prepared 
by this method have both the effects of soluble dietary fibers and those of insoluble dietary fibers together 
and hence are very beneficial for preventing not only constipation but also hyperfipidemia and other various 
kinds of troubles due to the European and American life style. The method of this invention makes rt 
possible to produce such a useful dietary fibers easily and at low cost. 



Claims 

1. Insoluble dietary fibers of grain or pulse hull origin, characterized in that a solubilization rate by 
hemicellulase is equal to or greater than 30 wt% of the insoluble dietary fibers. 

2. Insoluble dietary fibers (as defined) in claim 1, in which said grain or pulse is com, wheat, rice or 
soybean. 

a Insoluble dietary fibers (as defined) in claim 1 , in which said dietary fibers are dried. 

4. Insoluble dietary fibers (as defined) in claim 1, in which said dietary fibers are in the form of small 
particles. 

5. Foods containing insoluble dietary fibers derived from grain or pulse hull, and said insoluble dietary 
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fibers having a solubilization rate by hemicellulase equal to or greater than 30 wt% of the insoluble 
dietary fibers. 

a Foods (as defined) in claim 5, in which said grain or pulse is corn, wheat, rice or soybean. 

5 

7. Foods (as defined) in claim 5, in which said dietary fibers are dried. 

a Foods (as defined) in claim 5, in which said dietary fibers are in the form of small particles. 

to a Method for producing dietary fiber, characterized by partially hydrolyzing a raw fibrous substance of 
grain or pulse hull origin so that the recovery rate after the partial hydrolyzing treatment is 40 wt% to 
80 wt%. 

tO. Method for producing dietary fibers (as defined) in claim 9, in which said partial hydrolyzing treatment 
ts is carried out at pH 3.0 or less. 

11. Method for producing dietary fibers (as defined) in claim 9, in which said partial hydrolyzing treatment 
is carried out at a temperature of 60 * C to 100 * C 
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